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AlWpENilMRNTS TP THE CLAIMS 

This Ustxog of claims will xeptoce all pop versions, and listings^ of claims m flieivpltcatioa. 



A. LJfltfng of Claiiiu: 



Claim 1 (Original): A method com prising: , ^ 

storing a virtual storaga map (V&M) to allooaie a primaiy victual storage and a secondary^;^ 
virtual storage; and 

i35>datingtheVSMtoreanocareliicpri^^ !3> 



secondary virtual storage. 

Claim 2 (Original): llicmcfliM of claim l,wherdnAeVSMaBoca^ ^ 
fbreadivirtnal storage, and further wH^^ 

reallocate at least one storage unit fioiri the secondary virtual storage to tl» primary stoz^ 
device. 

Claim 3 (Originid): Hie method of idaim 1, farther comprising: 
rcceiviog a sffve ocmmoan^ and 
iq)dating die VSM in reqiNmse to the save Gonimand. 

Claim 4 (Qrigfaial): Themefliod of daim S^wheacwn receiving a save ooDamend conqnises 
receiving a signal in response to an ac£2ed hardware switd^ 

Claim 5 (Original): The metibod of 6iaim 3, wherein receiving a save command comprises 
rr!c«ving ^e save command fiom sottware executing on a host coniputcr. 

Claim 6 (Ori^nal): Tine method of claim 3, wherein receiving a save command comprises 
receiving a signal 6om a handheld device. 
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Ctaim 7 (Qcigifial): The method oi daim 6» wherein receiviag the signal ftom the handheld 
device compxi^es receiving a wixclcflSjconmumication fiom the hsadheld device 

4 

Qaim 8 (Original): The metix)d of daim 1 ^ furflier comjmsmg: 

storing data received fiom a host computer prior to a time T^ on the secondary virtual 
storage. I 

fTia^F^ 9 (QiigiDal): The mefliod of bairn S, fixrdier conqiriatng atoring a record of locadona 
wiAin secondary virtual atoiage to wVi ich the data written has been writtjen. 

i 

rifttm 10 (QrigittAl)! The method ofkaim 9, finthcrconoprisiiigselectiv^^ 
&e primary virtual storage and &e secondary virtual stctfage baaed on &e record. 

^ Claim 11 (Original): Themethodof daim 9, wherein AeVSMallocatea a set of storage units 

^ for each virtual storage, and wherein IS^B^a^w^S^^^ storing a delta data map (DDM) 
*1r /' to indicate fiiosestonige units oftfaesj^condaxy virtual stca^^ 

Qaim 12 (Original): Ibe mediod of <fdaimli,wfacrem the DDM and tlwVSM comprise 
bitm^ havijDtg a set of btnaiy values, •wherein each binary value coircspoiids to arespective 
storage urd^ and flfflher Mliemn iqidai^ 
the binary values. 

Claim 13 (Original): The rnetbodol'flaimU wherein the VSM defines a set of storage 
widun one or more logical storage voJ Jvimes, and fisther wherein the logical stora^jp volumes 
conogntise one or more physical storagamediums. 

Claim 14 (Original): The method of daim 1 , wherein storing the VSM coiqirises storing the 
VSMinacomputer-readablcmedtunncoi^led to ahost computer. 
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Oatrn IS (Origiiial): Themefliodof daim UwheveinstDnngdieVSMGcmvc^ 
VSMin an embeddedmemory c)f a ccnlxYdleor cotq^^ ahost ocMninitar viaan iiqinl/ou^ut 
(I/O) bus. 

Claia 16 (Original): The method of daim 1, where iqpdatang&cVSM com 

storing a recoid cf locations <]f 'the sooondacy virtual stoiage to which flbie datahaa heen 

written after atime ' 

receiving a save command at % time T, where T. > and 

inresponscio the save command, adjusting the VSM to cedefime the primary virtual 
fttcMge to indude ihe data writtm to "Hid aeoonda^ 

C3aim 17 (Original): ItemeOiodof daim l,fbrfheroomi»i8ing: 

storing the VSM as abitmiqy defining a set of storage units fcH- each virtual storage, 

wherein eadi binary value of the bitmap cQrre^K>nds to a storage tinit within each set; and 
storing a delta data m^ (DDVQ as a bitmap to indicate those storage units of the 

secondazy virtual storage to ^ch datahas t>ccn written afici a time T^. 

Gaim 1 8 (Original): The mdhod of datm 17» wherein ijpdating the VSM comprises: 

setting eadi bit of the VSM brfpup based upon an exclusive or c^^eration (XOR) of 
dearing the corresponding bit within 'the DDM. 

Claim 19 (Original); Ilie method oi^ ^aim Ufuxfhcr comprising: 

storing the VSM to define a setof storage units ibr Oe primary virtual storage a^ 

secondary virtual storage; and 

Storing status data for each ste itige unit of secondaty virtual storage, wherein the status 

data indicates wfaeOier eadi storage uriit needs to be reallocated. 
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Claim 20 (Original): ITic method of c laim 1^, wherein uixJ^^ 

iqxiating tiic VSM to reallocate the primaiy virtuia stoxage during free cycles of abua; 

and 

iq)dating llie cofxesponding status dala while updating die VSM. 

Claim 2 1 (Origina]): The method of claim 1» further ootiqprising: 

Storing fixe VSM to define a s^of storage unite for the primary wtual storage and Ac 
secondary virtual stontg^ and 

storing version infbrmalian forttie storage units of secondary virtual storage, wherdn the 
version infiwnalion indicates a curiafr veraioa 1^ 



CIaim22(OrigbiaI): The method of claim 21, idwreiniqKia*^ 

incmnwting a system versioiiioidxcator upon receiving a save commam^ 

iniesponse to a write requesti^ a storage unit of flic secondary virtual sttnage. comparing 

the system version indicator with the J ave vmion fx die storage unit indicated by the write 

iy4jlnr>ah'rt£ primary vnaflnr. ttprage based on fee compansoi^ and 
updating the vcraon for the stejifty tmil i n d iciatcd by the write request 

Claim 23 (Currently Amettd«Or j/(niW»«rtus comprisiftg: 

a ccmqmter-xeadable medium^ store a virtual storage map (VSM) olloooting thai 
renrcseats an allocatianof a mixnary Victual storage and ascoondaiy virtual ston^gc within a 
storage ^tem; and 

a control imit to update ^ VSjVf to reallocale Ac primary virtual stor^e to inchkde data 
written to the secondary virtual stmat^- 
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Claim 24 (OrisinBl): The apparatus iifdaim 23, fluito 

a fim inteiEftce couplad to the onnliol unit to receive aCoiaga requests fiom a ptocessox; 

and 

a second intcifiice coupling fb^. control unit to ttie stmg^ systeoL 

Qaim 2S (Qri^nal): The appanitua claim 23, ftiflier comprising minpv^ 

interfiiee to receive a save comroand, ytfcttrin the control unit reallocates ttepziniaiyvixtual 

stoxagc in response to the save conunsnd. 

Claim 26 (Original): The ^arato irf claim 25, ^ffaereinflw I/O inter&oerec^ 
an actuated switch. 

Claim 27 (Original}: The apparatus <$t claim 25, whemofte I/O in^^ 
signaL 

Claim 28 (Original): Theq?paFatosofdaim2S,ivhcicinfliei/OinteKfiBkoe 
command fiom software executing OCT. a computing device. 

Claim 29 (Origina]): The i^aratusof claim 23, wherein the VSM represents allocation of a set 
of storage units for eadi vntual 1^^^ and fuith^ 

oitt storage unit ftom the secondary Virtual storage to the primary storage device^ 

Claim 30 (Original): The q)paratus^ claim 23, wherein the control unit stores data rccdvc^ 
fiom a processor prior to a time T^ oxt primary virtual storage, and fialb^ wWdn the control 
unit stores data received from the processor after time T« on the secondary virtual storage. 

aaim 31 (Original): The apparatus <i^daim 23, .wherein tbc CQmputer>readable medium finther 
stores azeoord of locations of the secondary virtual storage to which data has been written. 
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Claim 32 (OiiffmaO: Tlieq^Mtatus ofdaim31»iRdierdnfhecmit^ 

from the priimry virtiiai storage and-ii^e secondary virtual stot^^ based on tl^ recotd. 

Claim 39 (Qrigiiud); llie i^paratus cf claim 31, wlmcdntte 

ofstn^mdtsfiTreadivutiialstoiai^ aiiddie]ttO(micompto»adeltadataxxuqp(pPM)to 
iiidicate tiu>8e storage units of fhe secoridaiy virb^ 

Claim 34 (Odis^boal): The iqn^aiiBtus of claim 33, ivto^ 

bitmaps hftving a set of bixuoy values niieKein Ifiecoi^limitreaUocates the primary viit^ 
storage by cfaaiigiiig a ataie of at least one of tlie 

t 

Claim 35 (Origisal): llie9]wraitus ofdaim34, wbereiDtheooiiiro 
virtual atotage by setting eacb bit of ihe VSM Ulmap leased iQKm an exclus^ 
binary value of VSM bit and a coimp QDdii:« bit witfa^ 
oontsponding bit witiiin flie DDM. 

Claim 36 (Original): The ^rparatus claim 23, wbmn tibie VSM r^resents allocation of a set 
of stomge units for each of the viituat jstorag^, and forfiier wherdn the conqiuterHceadable 
medium st^Tf^ Pt^t^^q ^^^^n jfirfigating y/Kgthgr cftA fltftffftgft miit of the aeoondftiy virtual atoiay 
needs to be reallocated. j 

Claim 37 (Qdginal); The i^aratus exclaim 23» wherein the VSM represents aUocati 
of storage units for eadi of the virtual Storages^ and fiudier whcxein the compfuter-readable 
medium stores version data indicatin.^ ^current version for eadi storage unit of the secondary 
virtual storage. 

j 
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Claim 38 (Cutccntly Amended): ^ system oomprisiqg: 
apiocessoi; 

a storage systm baving oii8 or mote physical storage d 

a oonfiroller coupled to the proc flssor and tbe storage system* i^eictn flie controUer 

m Hm "«g ^iWihiftl afrnragft map /VSM ^ifcttninrinf^ mr^gmty ™ allocarion of a ^ttimarv 
votual storage and a secoadaiy virtual storage wiAm fhe storage system. 

Claim 39 (Ongisial): Tlie system ofctasm 38, ^ribmran the oontioU^ 
ston^ system. 

Claim 40 (OfigM): The system ofclum 38, whrnnOooQixtionerstor^ 
storage system. I 

i 

Claim 41 (Provionsly Presented): The ^stem of daim 38. wherein the oontrtdler stores data 
leoerved fixkm a processor i»ior to a tirneToOn die priinazy virtual storage* and fiinfaer wherein a 
ccmtxol unit stores data rec^ved &m) j|ie pfooe^ 

I 

Claifh 42 (OtiginaO: Hie systm of diaim 41, wherein the control!^ iqKlates the VSM in 
response to a save command to xeallocate the primary virtoid storage to inidude datawrittetito 
the seooiidaryviEtaal storage. 1 

aaim43(Origioial): The system of daim 42, further comprising an irqnit/oi^ 
issue a save command to the controUe ft. 

Claim 44 (Original): The system ofdlaim 43, wherein tticVO device provides a si^ 

controQer upon actuation of a hardware switclL 

I 

Claim 45 (Original): The system of Jiaim 43, wherein the I/O device issues commands to the 
controller visa wireless signaL 
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aaim 52 (Cuirentty Aroraded): ^ii apparatus ooinpming: 

a computer-readable m^dhnntp store a virtual storage map (VSM) altoeohflg flag. 
^ represcats m allocatiop of a mimary ^Mgttu* aUMagp and a secondary virtual stonigc withto a 

storage syston; 

an ii^iui/output (I/O); and 

a eomrol unit to update tfieVSf/f in response to a save command; vduorein aoontnotler 
requires a user to sdecl an qperaling irt^ &^ 
command* 

Claim S3 (Qriffboal): Tbeapparatusof daim 52, wherein llieccmtrol unit reod^^ 
command ficoro software eotecming on a pfooessor wiAin a host conqmter. 

Claim 54 (CuxxcanflyAinepded): A niethod comprising: 

stoxing a virtual storage map iySNQ to define an allocatioD of a set of stoiage units for a 
prhnaiy virtual stor^e and a secondafy virtual storage; ^ 
storing history data indicating a sequence of save and restx^ 

storing version data for the sl^^e units of secondary virtual storage, wherein the veision 
data associates one of flieconunands v^ithin the history data widieacbofihestoiiage units of ^ 
sccoodaxy virtual storage. 

Claim 55 (Original}: The mediod of claim S4»foiiherconq;nisinff 
receiving a save command; 

adjusting fbe VSM in response to the serve command; and 
i^idating the history data. ' 

j 

Claim 56 (Original): llie method oicflaim 54, furflier comprising: 
receiving a restore command; ^ 

adjusting the VSM in response! to tfie restore command; and 
i^dating the history data. 
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Claim 46 (Cuitently Amasdcd): A meithod conq;>xisijDg: 

stonng a viitoal stoiagemap ( \^M) ^ *>^*t rgp»«gi^ ^ an ailocation of a orimanr 

vtitual storage axui a secondary virtual storage within a storage systeaoo; 

receiving requests from a proc essor to access the storage system; and 

selectively filterlAg unsopportied requests including unpublished veodor-specific requests. 

Claim 47 (Praviously Presented): 1he xnediod of clann 46, wherein receiving die requests 
cofxqirises teceivitig the requests wid) ^ coiitn>Uer 0^ 
device via an mpa^/cfsapot (I/O) hus. 

Cl«m4B (Original): Ihe meOiod of ^aim 46, ^tAierdb:i storing flieVSM con 

VSM in an embedded rncxnoiy of a cerate 

bus. 

Chnm 49 (Cunentfy Amended): ^mediod comprising: 

yt^«'«g 1 ^Tfitnl rfftri^ map ( V/SM) tMHaettte that Teprescr|»ff ^ f ^^ff^tiffll fff r^"'"^ 
virtual stoiage and a seooodaiy virtual storage; 

storing a reccod of locations of (he secondary virtual stooigp to which data has been 
written after a time ^./v ^ 



Claim SO (Original): The method of daim 49, whecein adjusting the VSM comprises redefining 



Claim 51 (Original): The method ol 49, herein recdving the save command vi^ 
wirdess coininuDication coniprises rcorivuig a signal from a band^ 
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Claim 57 (Original): The method of cllaim 54» fisflicr comprisiBg storiiig a record of locations 
widiinfteseooDdaxyvirtuBl storage It wfaichdata has been voitten after a time T^. 

Oaim 58 (Original): ThemeOiodof datm55»wfaegffm^^^ 

tbepimaiy virtual storage to indodeHjie data written to the secondary storage device after T^. 
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